A male-specific role for p38 mitogen-activated protein kinase in germ cell sex differentiation in mice.
Germ cell sex differentiation in the mouse embryo is denoted by meiosis entry in females and mitotic arrest in males. Because p38 mitogen-activated protein kinase (MAPK) signaling initiates mitotic arrest in other differentiating cell types, we investigated its potential role in XY germ cell differentiation in mice. We report that p38 MAPK is phosphorylated and therefore activated only in XY germ cells around the time of sex differentiation. Quantitative RT-PCR analysis showed that 14 known targets of p38 MAPK signaling are expressed in the embryonic gonads at this time and that five of these targets (Mapkapk5, Max, Myc, Hbp1, and Cebpa) have expression profiles similar to that of activated p38 MAPK. Inhibition of p38 MAPK signaling in XY germ cells ex vivo reduced expression of the pluripotency marker POU5F1 and increased the expression of Stra8 and SYCP3, premeiosis and meiosis markers, respectively, to levels approaching those observed in XX germ cells. These data suggest that p38 MAPK signaling antagonizes entry into meiosis in XY germ cells, instead directing them toward mitotic quiescence and a spermatogenic fate.